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Declaration of Paul R. Milarom

1. My name is Paul R. MillJ'Om. I am the Shirley and leonard Ely, Ir. Professor of

Humanities aDd Sciences aDd Professor of Economics at StlDford University in Stanford,

California. 9430S.

2. I received an A.B. depee in Macbematics from the University of MichiglD aDd an

M.S. in Statistics aDd a Ph.D. in BusiDas from StaDford University. My academic specialty is

microecoD01Dic theory, with an empbuis on bow institutions affect economic performance. From

1990-1994, 1wu coeditor of the larpst circulation acldemic jou.mal in me economics profession

- the AlMrican Economic RrIi~. I have also served on the editorial boards of several other

economics journals. I am the author of more than sixty books aDd anida and have been the

recipient of numerous awards aDd boDon. iDcludq Fellowships in the American Academy of

Arts and Scieaces and die EcoDoIMuic Society. I bave aIIo received Fellowship grams from the

John Simon GugpDbeim Fo....... the C..for Advaaced SCUdy in the Bebavioral Sciences,

aDd the CeDler for Advaaced StIIdies in Jerusalem.

3. 1.wdIYc*d~ time aDd IUeDIion to teaeconumoicltiolll isIues, especially

ODIS CODCeI'DiII PCS. S..N~ of 1993, I bave filed e" atIldavita or ....DIS with

the Commiuion reprdiDa PCS-mated mauers, iDcludiDI two dill were coauIboIed with my

co"", StIDford Profeuor Robert WiJIoD. I ... U ID IdviIer to Plciftc Telesis Mobile

Systems (PTMS) duriDI tile receady COIIIpleeld IIICdoa 14 of bIoIdbInd PCS nce-•. In 1994,

I filed an aftIdavit in CODIIICtion widl die motioD to rennin n dII MFJ. In 1984, wbeIl me MFJ

precipitated. a resuuctUriDa of certain coDttaets between AT&T IDd tile Sourbem New EDaland
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Telephone Company (SNET). I advised SNET about the renegotiation of its contracts.

4. My other experience with relUlalory matters is diverse. It includes testimony given

to the Federal Energy Regulatory Commission concerning pricins on the Trans-Alaska pipeline.

testimony at trial concerning the economics of the insurance contracting, and written testimony

concerning environmental regulation filed with the National Oceanographic and Atmospheric

Administration (NOAA).

S. I have been asked by Pacific Telesis Mobile Systems to comment on the likely costs

of any significant delay in issuiDI PeS licemes from auction #4, in which PBMS was the high

bidder for the B-band liceuses covenna Los Anleles and San Fl'IDCisco. This is to include the

costs sufferecl by the bidden OD account of the delays. as well as losses in consumer surplus that

milht result.

s .,
6. In summary, my opiDioD is tbIl tile 10lleS associated with any delay in issuing the

licenses would be very larp. Losses in consumer surplus resultiDI from a delay in the

introduction of PeS services IIDOUIIt to at least $650 million per year of delay, or nearly 555

million per month, even UDlIIr tile most cOIIICl'Vaave sceDlrios. More realistic scenarios can

entail losses more dIaD four times u hiP: $2.7 billion per year or 522$ million per month.

Losses to the poceDtiaI A aDd 8 lice..111 are birder to esdmIre. especially siDce some of the

bidden would a1Io beDeftt ia _it roles as cellular service provident Focusiq solely on the lost

profits from PeS .mea. ipriaa tile pIl1ia11y offseaiDI pills enjoyed by cellular providers,

reasonable _h sr, lad to DUIDben as hip as 5770 million per year. or S64 million per

mamb. TakiDla-...appaOKb to die problem by valuiDl die tocal cbaDIe in coasumer plus

producer surplus. iDcludUll-1arae reduction in proftta of tbe cellular pIOviders resultiDI from

iDcreued competilioD. lads to.i....... COICI of delay of $567 miIlioIl per year. or more than

$41 million per~.
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Details or Computations

7, From the perspective of a winning bidder like Pacific Telesis, which has no cellular

interests, one cost of a delay in issuing PeS licenses is the delay in the onset of cash flows.

which results in a reduction in the discounted value of those cash flows. This cost can be

calculated by assuming that all the expenditures and revenues from the business are delayed for

some period of time. For the companies that bid on the 99 broadband PeS licenses and tailored

their business plans around them. the $7 billion bid for the licenses represents a lower bound

for their estimated value of entering the PeS business. The real discount rates used 'by investors

in evaluatinl the risky investments in PeS appear to be in the ranae of 6% to 10% ,1

Consequently. even if the companies anticipated that their investments would return no more

than the cost of capital, the aDIIJ.I1 real interest costs of the delay in the profit stream would be

in the ranp of $460-110 million.1 This cost will not be bom entirely by the bidden: part ot it

will be bom by the Treasury in the form of delayed paymentS for PeS licenses.

8. The prececUna estimate assumes comervUively that me hipest bidders bad bid to their

limits to acquire their liceDses. Such is hardly ever the case in an auction. In auction #4. the

strong correlation between the level of competition on a license aDd the license price per unit

of population indicates that the more liptly contested licenses incorporated substantial profits

for the higbest bidders. aDd the other licenses may have included such profits as well. The

economic cost of delay iDcludll a recum on the e.ue preseIIt value of future cub flows, which

would result in a larpl' .iM_ dIaD the ODI just liven.

les Pu._""- PCS: A CriIiaJl PI«, tftlw Cos,.lMIiaIIionr~ (February 21.
1995) u.s a~ of c..iIIl of 13. for i1ld~ cull flow aalysiJ of PCS liceDles.
DoaIkIsoD. LuftdD.t •••',~ TIw wr,*"~ INlaftry (WiIWer. 1994
1995) UIIS COltS of capilli rn. 12" 10 1'" for its diIca·p d CIIb flows.

IPor tbiI c.lcu.... I .... _ die COIIIfIIIi.' .... ....., raitId IDd CO'Dft'itted the
fUIIdI for die liceDIll IDd iIMIIl ... relllfOl'Mily duriII 111I delay. I ftInbIr ..... that
investors do DOt reprcl me delay ill -iDI lieI.... • ftIdIIcilll tbI owral1 risk of the
in~eICIDIIIl ill a way tbIt reduceI tile applicable COlt of capiII1.
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9. A second cost of the delay arises from the fact that potential1icensees have already

begun to hire staff, lease cell sites, and order equipment in the expectation that the licenses

would be issued and service bqun. To the extent that delaying the issuance of the A and B

licenses has the effect of delayin. service, revenues from the PeS service would be delayed, but

some of the expenditures would not be. Data on these expenditures. including a division of them

between current expenses and investments whose value would be only panially lost, are not

available to me. However, Pacific Telesis Mobile Service representatives have reponed to me

that PTMS's current expendiNres on the wireless business are approximately $8 million per

month, plus capital costs. If operations of similu magnitude across the nation are idled by this

delay, the associated costs would be very substantial.

10. A third source of COltS to tile PCS providers is tile likelihood tbat they will late

market share to existiDI cellullr telephone licea.es. Tbis is similar to die effect tbat the

petitionen claim would result in injury in tile eVeD! mat tile auction of me C block licenses is

delayed. J 1be loss of PCS profits resuldDI from dela)'iJII tile isIa'ance of me A aDd B licenses

would be greater than the beaeftts enjoyed by me miDority lic:eDlees. because PCS providers as

a group would lose market slwe to cellular providen on accoum of such a delay.

11. 1be laqest COlt of aD'J delay in insQIutina PCS services would be borne by

consumers in tile wire1esl iDdII." for wbom ICCeSI to PCS services would be delayed and who

would pay hi... prices for cellular~ due to me abIeDce of PCS compeddon. Estimates

of tile loss of~__ ffoIIl delayed eDIr)' depeDdI OD uaunptioas about me DIlUl'e of

competition IIIIl dII~. of repJadon in me iDdusUy, u wen u on forecasts of

demaDd. Ho...., eYeD dIIlDOIt J'OUIIHDd-rady estjm... !bow tbat tile cost is vef:'J large.

CurreDdy, c:eIIgler .w:e it provided by wbat is eaeadI1Iy a duopoly. 1be iDIroductioD of two

new competiton Do die wireIaI~ IIIIrbt tbIlled to price redIactiQaI of just 10~ with

no coasequeDl expaDlioD in ctemand would still iDcnae ccx... SUJPIuI by III IIDOUIII equal

300 pile 17, tilly ...: "s, ....... to IDIdraC ftnt till A IIId B ....... will be able to
develop I .._.,.;,. C1*OIMr bIJed befcn 1be C block lie•••• 11'I iIaIId. "
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to 10% of the existing industry revenues. As of the summer of 1994. annualized industry

revenues amoUDted to approximately $6.S billion.~ leading to an estimated gain for consumers

of S6S0 million per year.

12. The preceding estimate. however. is probably too low. Because even conservative

assumptions about demand can lead to very large estimates of the loss of consumer surplus from

delayed entry. I have constructed my estimates using conservative assumptions about demand.

First. despite the persistent growth of demaDd recently experienced and forecast by almost every

pundit, I assume that the scale of the wireless market is fixed at me level attaiDed in the summer

of 1994. Second, despite estimates which show that demaDd for wireless services bas tended to

be quite inelutic, I usume tbat wireless service demaDd bas UDitary eluticity. which is the

averap elasticity for all producls in the ecDDOIDY.' TbiId, in order to focus on the beneficial

effects of competition for CODIIIIDefS, I assume tbat there is an abIeDce of rqulation tbat either

raises or depresses prices. FiDally, I assume tbat the parties have equal costs aDd engage in

Coumot competition, which is a moderate aDd widely used specification of the intensity of

competition amona wirel_ providers.

13. With these assumptions, me eveDlUa1 effect on cousumer surplus of increasing the

number of competiton in a market from two to four would be a fifty percent (50~) increase in

the volume of wire1ell cal''', I tbirty tine~ (33~) reduction in the prices of wireless

services. aDd an iDe.. in CODaI8' surplus of appro)jm-ty 52.7 billion per year. Delaying

me day wbeD die DIIW eaay tint occurs IIDOUDII to delayiDa die time at which consumers first

bqin enjoyqdlil eDDI1DOUI beaeflt.

·TIw Wirrla.r ee..-;...I"."", DcDIdIoa. I lIMa & Jean., Wi.-r 1994-199~.

'ID m atftdavit to die eM 'nioD cIIIId~ 14, 1994, ~ar Jerry HauP1W'
estie·.d till price ellIIicity of dim pi to be -0.401 .. I enor of .155. As the
CUItOIMr bile for winI ., bee elIItic. SiII:e moree'" demMd leIdI to lower ..WI 7•• of die ..., ~.. .,.. from iDereued
compeckioa. I have UIId sudlm ..ill m bere.
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14. The identifiecl benefit would be enjoyed only after a delay of several years during

which the new PeS providers captured significant market share and the existinl providers

responded to the new competition by reducing their prices. Depending on one'5 estimare of the

rate of market penetration by the new services, some level of discounting may be appropriate.

In the past decade, however. the growth rate of the demand for wireless services has far

outstripped any estimate of consumer discount rates, and the reports cited earlier forecast that

such growth will continue. Allowing for both growth and discounting could lead to an even

larger estimate of the gain of consumer surplus.

1S. A (mal calculation involves me total pin in CODlUlDeJ' plus producer surplus resulting

from increased competition. This consisu of me increase in CODlUlDeJ' surplus, plus me profits

of the PeS providers, miJaII me very substaDtial reduction in profits of me cellular service

providers-what ecoDOlDists call the "Harberpr triaDIJe. "The computation bas been done using

the same Coumot model described above. in which the number of competitors is increased from

two to four. The total,. in producer plus consumer surplus from me iDcrease in competition

is then 5567 million per year, or more thaD $47 million per mondl.

16. Point estimates of the pill in consumer surplus resultiDI from increased competition

at an earlier date are neclillrily wanaiD. Nevenblleu. u me two estim.tes provided above

indicate, this market is so 1Iqe IIId so COIICeDIrIf*I tbat lIllY reuonable estimate will forecast

hu.e beDefits for consllmen IDd for 1be whole ecoDOIIly from the iDI:roduction of competiDa PeS

services. Delays in isP'iDa die liceDIe. are costly bee.'· they posIpODe the day wben those

beDefits call be .;oyed.
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Pursuant to 28 U.S.C. § 1746. I declare under penalty of perjury under the laws of the
United States of America that the foregoing is true and correct. Executed on May ~. 1995.
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